We provide a census of the apparent stellar angular momentum within one effective radius of a volume-limited sample of 260 early-type galaxies (ETGs) in the nearby Universe, using integral-field spectroscopy obtained in the course of the ATLAS 3D project. We exploit the λ R parameter (previously used via a constant threshold value of 0.1) to characterise the existence of two families of ETGs: Slow Rotators which exhibit complex stellar velocity fields and often include stellar kinematically distinct cores, and Fast Rotators which have regular velocity fields. Our complete sample of 260 ETGs leads to a new criterion to disentangle Fast and Slow Rotators which now includes a dependency on the apparent ellipticity ǫ. It separates the two classes significantly better than the previous prescription, and than a criterion based on V /σ: Slow Rotators and Fast Rotators have λ R lower and larger than k F S × √ ǫ, respectively, where k F S = 0.31 for measurements made within an effective radius R e .
For nearby samples of galaxies, early-type galaxies are more commonly separated into two groups, namely the ellipticals (E's) and lenticulars (S0's), the latter being a transition class to (or from) the spiral systems (Hubble 1936) . This is the existing paradigm for early-type galaxies, nicely illustrated by e.g., the work conducted by Bernardi et al. (2010) who studied a large set of galaxies extracted from the Sloan Digital Sky Survey. Early-type galaxies are mostly red-sequence objects, comprising E's (ellipticals) and S0's (lenticulars), each class representing about half of such a magnitude limited sample of early-type galaxies. All together, Es and S0s represent a significant fraction (∼ 40%) of the total stellar mass density in the nearby Universe (Bernardi et al. 2010; Fukugita et al. 2007) . Ellipticals are thought to be nearly pure spheroidal objects, sometimes with central discs, while lenticulars are disc galaxies with large bulges/spheroidal components. Ellipticals are on average rounder than lenticulars, with very few E's having ellipticities higher than 0.4, and dominate the high-mass range of early-type galaxies.
This picture has been regularly and significantly updated specifically for galaxies in the nearby Universe for which we often have exquisite photometric and spectroscopic information (Bender et al. 1994; Rix et al. 1999; Gerhard et al. 1999 ). An attempt to, for instance, further refine the elliptical E class into the boxy and discy systems was pursued by Kormendy & Bender (1996) : the proposed classification recognises the sequence of intrinsic flattening and shapes and tries to address the presence of discs (Rix & White 1990; Scorza & van den Bosch 1998; Naab & Burkert 2001) and the dynamical status of these galaxies via a photometric proxy (namely, a4 representing part of the deviation of isophotes from pure ellipses). This has been recently expanded in the context of "light deficit/excess" (Graham & Guzmán 2003; Graham 2004; Ferrarese et al. 2006; Côté et al. 2006; Kormendy et al. 2009 ) to examine whether or not different groups of ellipticals may be key to link photometric properties with their formation and assembly scenarios (Naab et al. 1999; Khochfar & Burkert 2005; Kormendy et al. 2009; Hopkins et al. 2009a,c) . Nevertheless, early-type galaxies continue to be divided into ellipticals (spheroidal-like) and lenticular (disc-like) systems, the former exhibiting some mild triaxiality (usually associated with anisotropy), while the latter are prone to typical disc perturbations, such as e.g., bars.
There are many complications associated to these classification schemes due to e.g., inclination effects or the limitations of photometric measurements (Kormendy & Bender 1996; Cappellari et al. 2007) . It is hard to disentangle lenticulars from ellipticals, which limits the conclusions from studies using these as prime ingredients. Emsellem et al. (2007, hereafter E+07) have emphasised the fact that stellar kinematics contain critical information on the actual dynamical status of the galaxy. E+07 suggested that λR, a simple parameter which can be derived from the first two stellar velocity moments, can be used as a robust estimator of the apparent specific angular moment (in stars) of galaxies (see also Jesseit et al. 2009) .
Following this prescription, E+07 and Cappellari et al. (2007, hereafter C+07) have shown that early-type galaxies are distributed within two broad families depending on their λR values: Slow Rotators (λR < 0.1), which show little or no rotation, significant misalignments between the photometric and the kinemetric axes, and contain kinematically decoupled components; and Fast Rotators (λR 0.1) which exibit regular stellar velocity fields, consistent with disc-like rotation (Krajnović et al. 2008 ) and sometimes bars. These results were, however, based on a representative (but not complete) sample of 48 early-type galaxies that is not a fair sample of the local Universe.
We are now in a position to re-examine these issues in the light of the volume-limited ATLAS 3D survey (Cappellari et al. 2011a, hereafter, Paper I) . In the present paper, we wish to establish a census of the stellar angular momentum of early-type galaxies (ETGs hereafter) in their central regions via λR, and examine how we can relate such a measurement to their formation processes. We will show that a kinematic classification based on λR is a more natural and physically motivated way of classifying galaxies. More importantly, we find that galaxies classified as Fast Rotators, based on a refined criterion for λR, represent 86% of this magnitude limited sample of ETGs, spread over a large range of flattening, the higher end being within the range covered by spirals. Slow Rotators comprise 14% of the ATLAS 3D sample, with about 12% of massive early-type galaxies with very low rotation and often with Kinematically Decoupled Components, plus about 2% of lower-mass flattened systems which represent the special case of counter-rotating disc-like components.
In Section 2 we briefly describe the observations we are using for this study. Section 3 is dedicated to a first presentation of the measurements, mainly λR and its relation to other basic properties such as ellipticity and dynamical mass. In Section 4 we use these measurements to update our view on Fast and Slow Rotators and propose a new criterion based on simple dynamical arguments. We discuss the corresponding results in Section 5 and conclude in Section 6.
OBSERVATIONAL MATERIAL AND ANALYSIS

The ATLAS
3D project is based on a volume-limited sample of 260 targets extracted from a complete sample of early-type galaxies (ETGs). A detailed description of the selection process and properties for the sample are given in (Cappellari et al. 2011a , hereafter Paper I), so we only provide a summary here. The parent sample is comprised of all galaxies within a volume of 42 Mpc, brighter than MK = −21.5 mag (2MASS, see Jarrett et al. 2000) and constrained by observability (|δ − 29
• | < 35 and away from the Galactic equatorial plane). All 871 galaxies were examined via DSS and SDSS colour images to classify them as ETGs (e.g., absence of clear spiral arms; see Paper I).
The present study mostly relies on integral-field spectroscopic data from the SAURON instrument (Bacon et al. 2001 ) mounted on the William Herschel Telescope (La Palma, Canary Islands). We have also made use of imaging data obtained from several facilities, including SDSS DR7 (Abazajian et al. 2009 ), INT and MDM (see Paper I for details). In the next Section, we briefly describe the corresponding imaging and SAURON datasets and its analysis.
Photometric parameters
Various parameters were extracted from the imaging data at our disposal. We first derived radial profiles for all standard variables such as ellipticity ǫ, position angle PA phot , semi-major axis a and disciness/boxiness as given by a4 from a best fit ellipse routine, making use of the adapted functionality in the kinemetry routines of . The moment ellipticity ǫ profiles were computed within radially growing isophotes via the diagonalisation of the inertia tensor as in e.g. C+07. This departs from a simple luminosity-weighted average of the ellipticity profile, which is more strongly biased towards the central values. For these profiles, we associate the "aperture" radii R: for a given elliptical aperture or isophote with an area A, R is defined as the radius of the circle having the same area A = πR 2 . These profiles (curves of growth) are then interpolated to obtain parameter values at e.g., one (or half) an effective radius Re (provided in Table 5 of Paper I). To build diagrams together with quantities derived via the SAURON integralfield data (see next Section), we use ellipse and position angle profiles provided by the photometry and limit the aperture radius R to a maximum value RS: it is the minimum between the considered radius (e.g., 1 Re) and the radius Rmax for which the corresponding ellipse differs in area not more than 15% from the actual field coverage provided by our spectrographic data, with the ellipse itself lying at least 75% within that field of view. This guarantees that we have both a good coverage in area (85%) and that the SAURON spaxels reach sufficiently far out with respect to the borders of the considered aperture. Changing these criteria only affects the measured aperture values for a few systems, and does not modify the global results presented here. These radial profiles were extracted from the available ground-based data. For most of the galaxies, we relied on the green g band, close to the wavelength range covered with the SAURON datacubes. For only a few galaxies, when the g band data was not available or of poor quality, we instead relied on the red r band or even on the SAURON images reconstructed directly from the datacubes: the data used for each individual galaxy is indicated in Table B1 .
A number of galaxies in our sample exhibit strong bars (e.g. NGC 936, NGC 6548, see Krajnović et al. 2011, hereafter Paper II) . When the galaxy is viewed at rather low inclination (close to face-on), the bar strongly influences the measured position angle (as well as the ellipticity), implying a strong misalignment between the photometric and kinematic major-axes. The (stellar) kinematic major-axis is an excellent indicator of the line of nodes of a disc galaxy, even when the galaxy hosts a relatively strong bar, and this kinematic axis generally coincides with the outer photometric major-axis outside the bar, where the light distribution is dominated by a disc. The measured flattening does however not properly reflect the instrinsic flattening of the galaxy when measured in the region of the bar. In galaxies with obvious bars, such as NGC 936, NGC 3400, NGC 3412, NGC 3599, NGC 3757, NGC 3941, NGC 4262, NGC 4267, NGC 4477, NGC 4608, NGC 4624, NGC 4733, NGC 4754, NGC 5473, NGC 5770, NGC 6548 , UGC 6062, we therefore use the global kinematic position angle, as derived from the two-dimensional SAURON stellar kinematics, with the moment ellipticity value from the outer parts of the galaxy (outside the region influenced by the bar; values provided in Paper II), both for the derivation of e.g., λR, and for all plots of the present paper.
The SAURON data
The SAURON integral-field spectrograph (Integral Field Unit, hereafter IFU) has been extensively used at the Cassegrain focus of the William Herschel Telescope since 1999 (Bacon et al. 2001) . All observations were conducted using the low spatial resolution mode which provides a field of view of about 33 ′′ ×41 ′′ and a spatial sampling of 0.
′′ 94×0. ′′ 94. The narrow spectral range allows the user to probe a few stellar absorption and ionised gas emission lines with a spectral resolution of about 4 Angströms (FWHM).
All data reduction was performed using the dedicated XSauron software wrapped in a scripted pipeline. A set of 64 galaxies included in the ATLAS 3D sample were observed prior to the mounting of the volume phase holographic (VPH) grat- The red line shows the corresponding cumulative function (right vertical scale) for galaxies with R > Rmax: we cover about 92%, 43% and 18% at Re/2, Re and 1.5 Re, respectively, as indicated by the vertical/horizonthal (dashed/dotted) lines.
ing (mostly from the original SAURON survey, see de Zeeuw et al. 2002, for details) . For these galaxies, we obtained an average of 2 hours on source sometimes following a mosaicing strategy to cover the targets with the largest effective radii. The spectral resolution attained for these galaxies is about 4.2 Angströms FWHM. For most of the 196 remaining targets, we integrated 1 hour on source centred on the object, including two (slightly dithered) 30mns exposures: only when the source was extended did we allow for a mosaic of 2 fields to attempt to fully cover the region within 1 Re, with two 30mns exposure for each field. The orientation of the SAURON field was adapted to each target to optimise the coverage of the galaxy taking into account its apparent photometric flattening. The spectral resolution attained for these 196 galaxies is about 10% better (due to the use of the VPH grating) and reaches 3.9 Angströms FWHM.
The 260 final merged datacubes (with 0. ′′ 8×0. ′′ 8 rebinned spaxels) were then analysed using a common analysis pipeline, and using a minimum signal-to-noise threshold of 40 for the adaptive binning (Cappellari & Copin 2003) . Gas and stellar kinematics were extracted via a pPXF algorithm ) with a library of stellar templates as in Emsellem et al. (2004) , but adopting here the MILES library (Sánchez-Blázquez et al. 2006 ) and an optimised template per galaxy (see Paper I for details).
We derived λR and V /σ from growing effective apertures, as in E+07, following the ellipticity and position angle profiles obtained from the photometry, or from the constant values (kinemetric axes and moment ellipticity from the outer part) for galaxies with obvious bars (see Sect. 2.1). Using two-dimensional spectroscopy, the expression for λR as given by:
transforms into
where Fi, Ri, Vi and σi are the flux, circular radius, velocity and velocity dispersion of the i th spatial bin, the sum running on the Np bins. Considering the signal-to-noise threshold used here, we expect In the following, we will use λR e and (V /σ)e to denote values measured at 1 Re, and λR e/2 and (V /σ) e/2 for values at Re/2. In Fig. 1 , we provide an histogram of the maximum available effective aperture sizes from our SAURON dataset for the ATLAS 3D sample: we cover an aperture of at 1 Re or larger for 43% of our sample and Re/2 for 92% of all ATLAS 3D galaxies. Note that 18% are covered up to at least 1.5 Re.
Finally, accurate dynamical masses M dyn were derived via Multi-Gaussian Expansion (Emsellem et al. 1994 ) of the galaxies' photometry followed by detailed Jeans anisotropic dynamical models (Cappellari 2008; Scott et al. 2009 ) of the ATLAS 3D SAURON stellar kinematics (Cappellari et al. 2010 ). This mass represents M dyn ≈ 2 × M 1/2 , where M 1/2 is the total dynamical mass within a sphere containing half of the galaxy light.
A FIRST LOOK AT THE APPARENT ANGULAR
MOMENTUM OF ATLAS 3D GALAXIES
Velocity structures and λR
With the 260 stellar velocity maps from the ATLAS 3D sample, we probe the whole range of velocity structures already uncovered by E+07: regular disc-like velocity fields (e.g., NGC 4452, NGC 3530), kinematically distinct cores (e.g., NGC 5481, NGC 5631) or counter-rotating systems (NGC 661, NGC 3796), twisted velocity contours (e.g., NGC 3457, NGC 4552), sometimes due to the presence of a bar (e.g., IC 676, NGC 936). We also observe a few more galaxies with two large-scale counter-rotating disc-like components, as in NGC 4550 (Rubin et al. 1992 ), e.g., IC 0719 or NGC 448. IC 719 exhibits in fact two velocity sign changes along its major-axis, and NGC 4528 three sign changes. Only a few galaxies have noisy maps or suffer from systematics, e.g., NGC 1222, UGC 3960, or PGC 170172, due to the low signal to noise ratio of the associated datacubes or from intervening structures (e.g., stars). The reader is refered to Paper II for further details on the kinematic structures present in galaxies of the ATLAS 3D sample.
The ATLAS 3D sample of ETGs cover λR e values from 0.021, with M 87 (NGC 4486), therefore consistent with zero apparent angular momentum within the SAURON field of view, and 0.76 for NGC 5475 a flattened disc-like galaxy. Other galaxies with low λR e values and stellar velocity fields with nearly zero velocity amplitude (within the noise level) are NGC 3073, NGC 4374, NGC 4636, NGC 4733, NGC 5846, and NGC 6703. Of these six, NGC 4374, NGC 4636, and NGC 5846 are nearly round, massive galaxies with a mass well above 10 11 M ⊙ , and strong X-ray emitters. NGC 4636 shows a very low amplitude velocity field and a barely detectable kinematically distinct component. There are two more galaxies with significantly non-zero values of λR e (∼ 0.1) but no detectable rotation, the relatively high λR e values being due to larger uncertainties in the kinematics: NGC 3073 and NGC 4733. Along with NGC 6703, these stand out as galaxies with no apparent rotation, a mass below 10 11 M ⊙ and an effective radius smaller than 3 kpc: these are very probably nearly face-on disc-galaxies (NGC 4733 being a face-on barred galaxy).
If we use the previously defined threshold separating Slow and Fast Rotators, namely λR e = 0.1, we count a total of 23 galaxies below that limit in our sample, a mere 9% of the full ATLAS
3D
sample. This is to be compared with one fourth (25%) of galaxies below that threshold found in E+07 within the representative SAURON sample of 48 early-type galaxies (de Zeeuw et al. 2002) . With ATLAS 3D we are covering a complete volume-limited sample, more than five times larger than the original SAURON sample, but we less than double the number of such slowly rotating objects. This is expected considering that such galaxies tend to be on the high luminosity end (E+07, C+07). A volume-limited sample includes far more galaxies in the low-luminosity range than the SAURON representative sample which had a flat luminosity distribution. Our ATLAS 3D observations confirm the fact that slow and fast rotators are not distributed evenly in absolute magnitude: fastrotating systems brighter than MK of -24 are rare, while a third of all galaxies having λR e 0.1 are in this range. This is emphasised in Fig. 2 where the K band luminosity histograms for galaxies in bins of λR e are presented. This trend could be due to an incomplete field coverage of the brighter galaxies with large Re when λR increases outwards (we reach 1 Re for only about 42%, see Fig. 1 , and this is obviously biased toward the fainter end of galaxies), However, this trend is still present when using λR at Re/2 (bottom panel of Fig. 2 ) for which we have about 92% of all galaxies properly covered.
Among the 23 galaxies with λR e 0.1 in the ATLAS 3D sample, 6 have no detected rotation (3 of them being very probably face-on disc-like systems, see above), 2 have twisted or prolate-like isovelocity contours (NGC 4552 and NGC 4261) , and out of the remaining 15 others, 14 have Kinematically Distinct Cores (KDCs, Figure 3 . λ Re versus ellipticity ǫe for all 260 ATLAS 3D galaxies. The colour and size of the symbols are associated with the mass of each galaxy, as indicated at the bottom right of the panel. The dotted magenta line show the edge-on view for ellipsoidal galaxies integrated up to infinity with β = 0.70 × ǫ, as in C+07. The solid magenta line is the corresponding curve restricted to an aperture at 1 Re and for β = 0.65 × ǫ (see text for details). The black dashed lines correspond to the location of galaxies with intrinsic ellipticities ǫ intr = 0. 85, 0.75, 0.65, 0.55, 0.45, 0. 35 along the relation given for an aperture of 1 Re with the viewing angle going from edge-on (on the relation) to face-on (towards the origin). see Paper II), confirming the claim made in E+07 that most ETGs with low λR values have KDCs.
ATLAS
3D galaxies in a λR-ǫ diagram
The combination of the measured λR e values with the apparent flattening ǫe holds important clues pertaining to the intrinsic morphology and dynamics of ETGs, as shown in E+07. In Fig. 3 , we provide a first glimpse at the distribution of galaxies in such a λR-ǫ diagram for an aperture radius of 1 Re. A more standard approach includes the use of (V /σ) as a probe for the stellar kinematics of galaxies. In C+07, it has been shown that there seems to be a broad trend between the anisotropy of ETGs, parameterized 1 with β, and their intrinsic (edge-on) ellipticity ǫintr. Fast rotators were found to be generally distributed on the (V /σ)-ǫ diagram within the envelope traced by the edgeon relation β = 0.7 × ǫintr (from the analytic formula of Binney (2005) ) and by its variation with inclination ( Fig. 11 of C+07 ). This analytic relation is nearly identical to the one β = 0.65, which includes aperture integration within 1 Re (Appendix B). Since V /σ and λR of simple ellipsoidal systems (with constant anisotropy) can be linked via a relatively simple formula (see Appendix B), we can translate these β-ǫintr relations for λR and provide the corresponding curves in a λR-ǫ diagram. These relations are shown in Fig. 3 for edge-on galaxies (dashed and solid magenta lines) as well as the effect of inclination (dashed black lines, only for the relation integrated within 1 Re).
We first confirm that most of the galaxies with λR e values significantly above 0.1 are located above (or at the left) of the magenta line in Fig. 3 . The dashed line at ǫintr = 0.85 also provides a convenient upper envelope of the galaxies in our sample. This beautifully confirms the predictions made in C+07, using only a small set of targets, and reveals important characteristics of the internal state of early-type galaxies, which will be further discussed in Sect. 5.1.
The majority of galaxies above the magenta line are consisc 0000 RAS, MNRAS 000, 000-000 Figure 4 . Reconstructed images and first two stellar velocity moment maps (velocity and velocity dispersion) for 6 galaxies selected near the ellipticityanisotropy relation (magenta line, see text). The apparent ellipticity is decreasing from top to bottom. tent with intrinsic ellipticities between 0.55 and 0.85, with only very few galaxies below ǫintr = 0.35. The stellar velocity maps of these fast rotating objects, illustrated in Fig. 4 with 6 examples of galaxies from low (∼ 0.35, bottom) , to high (∼ 0.85, top) ellipticities along the magenta line, are regular and show disc-like signatures (e.g., pinched isovelocity contours), strongly contrasting with the complex kinematic features observed for galaxies with low λR e values, as discussed in Sect. 3.1: this is objectively quantified in Paper II. We here probe from very flattened edge-on cases dominated by a thin disc component at the top, to relatively fatter objects like NGC 4621 at the bottom. All 6 galaxies exhibit a clear sign of a disc-like component either from flattened isophotes and/or pinched iso-velocities, confirming the fact that they cannot be viewed far from edge-on.
The distribution of galaxies in the ATLAS 3D sample in the λR-ǫ plane also reveals a rather well-defined upper envelope: as ellipticity decreases, the maximum apparent angular momentum decreases accordingly. It can be understood by looking at Fig. 3 again where the upper black dashed line, corresponds to an extremely flattened spheroid with ǫintr = 0.85 (a disc) and an anisotropy parameter of β = 0.55 (following the β-ǫintr relation mentioned above): most galaxies in the ATLAS 3D sample have lower λR. This first view at the distribution of the ATLAS 3D galaxies in a λR-ǫ diagram provides a very significant upgrade on already published samples. We can therefore now proceed by combining the detailed study of the kinematic structures observed in these galaxies conducted in Paper II with such information to deliver a refined criterion for disentangling Fast and Slow Rotators.
GALAXY CLASSIFICATION VIA STELLAR KINEMATICS
The importance of shapes
We have seen in the previous Section that galaxies with the lowest λR values tend to be more luminous or massive (see Figs. 2 and 3), and exhibit complex kinematic structures, as opposed to fastrotating galaxies with regular velocity fields and disc-like signatures (when viewed near edge-on). This confirms the view delineated in E+07 and C+07, where early-type systems were separated into two families, the so-called Fast and Slow Rotators. However, it is not clear whether a constant value of λR (e.g., λR = 0.1 as defined in E+07 from a representative sample of 48 galaxies) corresponds to the best proxy for distinguishing between slow and fast rotators.
Using the complete ATLAS 3D sample of 260 galaxies, we can in fact proceed with an improved criterion, taking into account the fact that two galaxies with the same apparent angular momentum but very different (intrinsic) flattening must have, by definition, a different orbital structure. A galaxy with a relatively low value of λR, e.g., of 0.2, may be consistent with a simple spheroidal axisymmetric system viewed at a high inclination (near face-on), but this is true only if its ellipticity is correspondingly low: a large ellipticity, e.g., ǫ = 0.4, would imply a more extreme object (in terms of orbital structure or anisotropy), as shown with the spheroidal models provided in Appendix B.
This can be further illustrated by looking at Fig. 5 where the radial λR profiles are shown for all galaxies of the sample in bins of ellipticities. For low ellipticities, 0 < ǫ < 0.2, there is a rather continuous sequence of profiles with various λR amplitudes from 0.1 to 0.5 at 1 Re: a rather face-on flattened system would have a profile similar to an inclined mildly-triaxial galaxy. In the next bin of ellipticities, 0.2 < ǫ < 0.4, we start discerning two main groups of galaxies: the ones with rapidly increasing λR profiles, most of these galaxies showing regular and symmetric velocity fields (as in Fig. 4) , and those who have flatter (or even decreasing) profiles up to ∼ Re/2 and then start increasing outwards, again often exhibiting complex velocity maps and distinct central stellar velocity structures. There are in addition a few galaxies with λR profiles going up to ∼ 0.3 and decreasing between Re/2. and Re. As we reach the last ellipticity bin (with the highest values), most galaxies have strongly rising λR profiles reaching typical values of λR ∼ 0.5 at Re/2. The 3 galaxies which have λR e below 0.4 are IC 719, NGC 448 and the famous NGC 4550, all being extreme examples of disc galaxies with two counter-rotating systems.
A refined scheme to separate slowly and fast rotating galaxies should therefore take into account the associated apparent ellipticity: we should expect a higher value of the specific stellar angular momentum for galaxies which are more flattened or closer to edgeon if these are all intrinsically fast rotators. Very flattened galaxies with λR e as low as 0.2 or 0.3 must already have a rather extreme orbital distribution (or strong anisotropy, see Appendix B). In the next Section, we use the completeness of our sample of early-type galaxies to revisit the question of how to distinguish members of the two main families of early-type galaxies, namely Slow and Fast Rotators.
Kinemetric structures and the link with λR
The classification of ETGs in Slow and Fast rotators was motivated by the (qualitative) realisation that galaxies within the SAURON sample of 48 ETGs (de Zeeuw et al. 2002) exhibit either regular stellar rotation, showing up as classical "spider-diagrams", with no significant misalignment between the kinematic and photometric axes (excluding the few systems consistent with having no apparent rotation at all), or complex/irregular stellar velocity maps with twists and strong misalignment with respect to the photometry Krajnović et al. 2008) . Using λR as a proxy to disentangle the two families of objects, it was confirmed that these two families had distinct structural and dynamical properties (E+07, C+07).
We can now review these results in the context of our complete ATLAS 3D sample: this requires an objective assessment of the observed kinematic structures. The regularity or richness of a velocity map can be defined and more importantly quantified using kinemetry . Such an evaluation has thus been conducted in Paper II systematically for all 260 ATLAS 3D galaxies. The (normalised) amplitude of the 5 th harmonic kinemetric term k5 (k5/k1) can for example be used to find out whether or not a velocity field has iso-velocity contours consistent (in azimuth) with the cosine law expected from pure disc rotation. The fact that the velocity map of a galaxy follows the cosine law does not directly imply that it is a pure-disc system, only that its line-of-sight velocity field looks similar to one of a two-dimensional disc. Using a threshold of 4% for k5/k1, galaxies with or without regular velocity patterns have been labelled in Paper II as Regular and Non-Regular Rotators, respectively, and provided a detailed and quantified account of observed velocity structures. Galaxies such as NGC 3379 or NGC 524 exhibit low amplitude rotation but are consistent with being regular rotators, while galaxies like NGC 4406 or NGC 4552 are clearly non-regular rotators (see Fig. B1 , B5 and B6 of Paper II) even though these are rather round in projection.
All 260 galaxies of the ATLAS 3D sample are shown with symbols for regular and non-regular rotators in Fig. 6 : we plot both measured V /σ e and λR e as functions of ǫe. The expected locations for systems with β = 0.7 × ǫ, where β is the anisotropy parameter are presented as dotted lines, the magenta line representing edge-on systems and the dashed black line showing the effect of inclination for an intrinsic (edge-on) ellipticity of 0.82. These curves are calculated following the formalism in Binney (2005) , and the specific values are identical to the ones defined in C+07. We also provide similar relations for β = 0.65 × ǫ as in Fig. 3 , but this time taking into account the effect of a limited aperture (1 Re).
We observe in Fig. 6 that regular rotators tend to have V /σ or λR values above the magenta line. This clearly confirms the trend emphasised in C+07 already obtained with a significantly smaller sample. The ATLAS 3D sample clearly extends this result to galaxies at higher ellipticities and V /σ or λR values. The second obvious and complementary fact is that non-regular rotators cluster in the lower part of the diagrams, and below the magenta line. Overall, this shows that objects with or without specific kinematic features in their velocity or dispersion maps tend to be distributed on either side of the relation illustrated by the magenta line.
This strongly suggests that the regularity of the stellar velocity pattern are closely related to the Slow and Fast rotators classes, as defined in E+07, and that the ATLAS 3D sample of 260 galaxies provides the first view of a complete sample of ETGs, expanding on the perspective derived from the original SAURON sample of 48 galaxies. We do not expect a one to one relation between nonregular rotators and Slow rotators on one hand, and regular rotators and fast rotators on the other hand, because e.g., any departure from a regular disc-like rotation automatically qualifies a galaxy as a nonregular rotation pattern. However, apart from atypical cases such as unrelaxed merger remnants or galaxies with strong dust features, we may expect that such a link holds. We now examine how to best separate these two families of ETGs.
Slow and Fast rotators
The V /σ diagram ( Fig. 6) shows, independently from any refined criterion to disentangle regular and non-regular rotators, significantly higher overlap between the two populations both at low and high ellipticities. The difference between V /σ and λR may not, however, be that obvious just looking at Fig. 6 . For simple oblate models, as illustrated in Appendix B, there is a tight correlation between these two quantities (see Fig. B1 ). This is not the case anymore when the galaxy exhibits more complex kinematics, with e.g. a rapidly rotating inner part and a slowly-rotating outer part. Two galaxies with apparent dynamics as different as NGC 5813 and NGC 3379 have similar V /σ values, although the latter is a regular rotator while the former is an non-regular rotator with a clear stellar KDC (see E+07). In this context, λR is a better discriminant and this occurs because the weighting of stellar rotation depends both on the observed flux and on the size (radius) of the structure. While the difference may not be dramatic and would not impact the majority of ETGs (since most have regular stellar velocity fields), it becomes relevant when considering classes of galaxies for which we observe differences in the observed kinematic features. This has motivated the use of λR which also directly relates to the apparent angular momentum of the stars (E+07).
Before we refine the above-mentioned criterion, we need to emphasise again the clear trend observed in the λR-ǫ diagram (bottom panel of Fig. 6 ): galaxies have on average increasing values of λR as the ellipticity increases, and this is valid also for non-regular rotators alone. As mentioned in Sect 4.1, at constant λR value, the anisotropy increases with higher ellipticities, and we therefore need Fig. 3 , and the black dotted and dasked lines represent the location of galaxies with an intrinsic ellipticity ǫ = 0.82 when going from an edge-on to a face-on view. The solid black line corresponds to isotropic oblate systems viewed edge-on. The solid green line is 0.31 × √ ǫ. Red circles are galaxies with no apparent rotation, green ellipses and purple symbols are for non-regular rotators and regular rotators, respectively. Filled symbols correspond to galaxies with bars. Regular and non-regular rotators are better separated using λ R than V /σ.
to define a threshold for slow/fast rotators which depends on and increases with ellipticity. We considered several possibilities, including scaled-down versions of the predicted λR − ǫ relation for isotropic axisymmetric systems or of the magenta lines. The first one (isotropy being used as a reference) does a reasonable job at separating regular and non-regular rotators, with a scaling factor of ∼ 0.4 and would naturally connect our study with already published work. The fact that galaxies with low V /σ or λR exhibit different observed properties is certainly not a new result, and was illustrated and emphasised in a number of key studies (e.g., Bender 1988; Kormendy & Bender 1996) using the ratio V /σ ⋆ between the measured V /σ and the predicted value from an oblate isotropic rotator V /σ iso (see e.g. Davies et al. 1983 ). V /σ ⋆ has thus sometimes been used as an indication of an anisotropic dispersion tensor: this view is in fact misleading as a constant value for V /σ ⋆ does imply an increasing anisotropy with increasing flattening (C+07). This statement is also valid for λR ⋆ = λR/λR iso obviously for the same reason.
More importantly, C+07 have shown that galaxies can generally not be considered as isotropic (see Fig. 6 ). Global anisotropy increases with the intrinsic flattening, therefore using isotropic rotators as a reference for flattened galaxies would not be appropriate.
Galaxies in the ATLAS
3D sample appear to be distributed around the isotropy line in Fig. 6 , but this relation is derived for edge-on systems, and galaxies should span the full range of inclinations with roughly as many galaxies above and below an inclination of 60
• . Scaling of the magenta line would in this context be more appropriate, although it clearly has a similar drawback: it is defined for intrinsically edge-on systems, does not follow the variation of λR and ǫ due to inclination effects, and therefore does not perform well in disentangling regular rotators from non-regular ones.
After considering various possibilities, we finally converged on what we believe is the simplest proxy which can properly account for the two observed families, minimising the contamination on both sides. We therefore fixed the threshold for λR to be proportional to √ ǫ with a scaling parameter kF S which depends on the considered apertures, namely:
The different values of kF S for these two apertures obviously follow the observed mean ratio between λR e and λR e/2 (see Appendix B). Here, λR and ǫ are measured values: formal errors for these are very small (because these parameters are computed using many independent spaxels). Uncertainties in the measurements of λR are thus mostly affected by systematic errors in the stellar kinematic values and are difficult to assess. The quoted ranges in Eqs. : it performs well in its role to separate galaxies with regular and non-regular velocity patterns, and does slightly better with λR than with V /σ which shows a 50% increase of misclassified objects (and a larger number of non-regular rotators above the magenta line). The two non-rotators which are above the green line (NGC 3073 and NGC 4733; red circles) are in fact very probably face-on fast-rotating galaxies. Equations 3 and 4 can therefore be used to define Fast and Slow rotators, but as for any classification scheme, we need to define a scale at which to apply the criteria: this is further examined in the next Section.
The importance of a scale
Large-scale structures (∼ 2Re and beyond) are certainly important to understand the formation and assembly history of galaxies, and reveal e.g., signatures such as faint tidal structures or streams. However, we are interested here in probing the central regions of early-type galaxies, at the depth of their potential wells where metals are expected to have accumulated or been produced, and where stellar structures should have had time to dynamically relax: using apertures of one effective radius follows these guidelines and, moreover, covers about 50% of the stellar mass.
Stellar angular momentum is generally observed to increase : red circles are non-rotators, green ellipses are for non-regular rotators without any specific kinematic feature, green triangles are galaxies with KDCs, orange lemniscates are 2σ galaxies (galaxies with two counter-rotating flattened stellar components), purple symbols are regular rotators and black crosses are 2 galaxies which could not be classified.
at large radii (E+07), even for slow rotators, and this is also valid for most ATLAS 3D galaxies (Fig. 5) . The majority of fast rotating galaxies reach close to their maximum λR values between Re/2 and Re: beyond that radius, the profiles often smoothly bend and reach a plateau. Many galaxies with low central apparent angular momentum also show λR e increasing values outside Re/2. It is also true that most kinematically distinct components observed in our ATLAS 3D sample have radii smaller than Re/2. And for all the detected KDCs in our sample, the maximum radius covered is at least 50% larger than the radius of the KDC itself. This suggests that both apertures of Re/2 and Re could serve as reference scales to define Slow and Fast Rotators (SRs and FRs, respectively). Using apertures smaller than Re/2 is not advised, as this would make the measurements more dependent on instrumental characteristics and observation conditions, and would probe only the core regions. To compare how our criterion performs for 1 Re and Re/2, we will use a more detailed description of the kinematic features present in the maps: this will help interpreting the observed similarities and differences.
In Paper II, the regular/non-regular rotator types, which globally define the observed velocity structure of a galaxy (in combination with key features observed in both the velocity and velocity dispersion maps and analysed via kinemetry), have been used to define five kinematic groups:
• Group a: galaxies with no apparent rotation, or non-rotators (7 members);
• Group b: galaxies with non regular velocity pattern (nonregular rotators) but without any specific kinematic feature (12 members);
• Group c: galaxies with Kinematically Distinct or Counterrotating Cores (19 members);
• Group d: galaxies with two symmetrical off-centred stellar velocity dispersion peaks (11 members);
• Group e: galaxies with regular apparent rotation (regular rotators) and with or without small minor-axis kinematic twists (209 members).
Galaxies of groups a to d are mostly non-regular rotators, while most of the galaxies in group e are regular rotators. Galaxies of group d, also called '2σ' galaxies due to the appearance of their velocity dispersion maps, are interpreted as systems with two counterrotating flattened stellar components which can have various relative luminosity contributions. This includes galaxies such as the well-known NGC 4550 (Rubin et al. 1992) , which is made of two counter-rotating discs of nearly equal light (Rix et al. 1992, C+07) , and for this reason ends up as a slow rotator, or other cases like NGC 4473, which has a smaller amount of counter-rotating stars (C+07) and thus appears as a fast rotator, or newly discovered objects like NGC 4528 (Paper II). Among our sample of 260 objects, two galaxies could not be classified due to the low signal-to-noise ratio of the extracted kinematics.
In Fig. 7 , we now re-examine the λR values for our ATLAS
3D
sample in the light of these 5 kinematic groups for both apertures of Re and Re/2. As expected, both the ellipticity ǫ and λR values are smaller within Re/2: λR is generally an increasing function of radius and going inwards we tend to shift away from a large-scale disc structure when present (the median of our observed λR e /λR e/2 values is ∼ 1.17; see also Appendix B). All results previously mentioned within an aperture of 1 Re are confirmed with a smaller one (Re/2). The galaxies of kinematic groups a, b, c, d seem to nicely cluster below the green lines defined in Eqs. 3 and 4, and the resulting separation of these targets from the kinematic group e (regular rotator) is marginally sharper within Re/2: there are no galaxies of group e below the green line and most 2σ galaxies are now below the defined threshold for slow rotators. Eqs. 3 and 4 thus provide excellent (and simple) proxies to discriminate between galaxies of kinematic groups a, b, c, d and group e, or conversely between regular and non-regular rotators, with only one object with regular disc-like stellar velocity maps below the line (NGC 4476) at 1 Re and none for the smaller aperture. In fact, NGC 4476 seems to be a bona fide group d galaxy, but with an usually large inner counter-rotating component (Alison Crocker, priv. communication) .
Using these criteria, there are 36 Slow Rotators (SRs) out of 260 for an aperture of Re and 37 for Re/2, with 30 in common for both apertures. All targets which change class going from Re/2 to Re are well covered with the available SAURON field of view, and this is therefore not an effect of spatial coverage.
Galaxies which are FRs at Re/2 and SRs at Re are NGC 4476, NGC 4528, NGC 5631, PGC 28887, UGC 3960 and those being SRs at Re/2 and FRs at Re are IC 719, NGC 770, NGC 3073, NGC 3757, NGC 4259, NGC 4803, NGC 7710. All except two of these are either near the dividing line, or specific cases such as, again, NGC 4550-like systems. The two discrepant cases, namely NGC 4476 and PGC 28887, have central decoupled kinematic components with a radial size larger than Re/2. The fact that 2σ galaxies change class and that we still have some of them above the threshold even within Re/2 (NGC 448 and NGC 4473) is expected, as the corresponding counter-rotating components span a range of spatial extent and luminosity contribution which directly affect the λR measurements: 2σ galaxies which are Slow Rotators have a high enough contribution within the considered aperture to significantly influence the measured stellar angular momentum.
As mentioned, 30 out of 36 SRs at Re are also SRs at Re/2: for 22 of these, the SAURON data does not reach 1 Re. Considering a simple extrapolation of their λR profiles (see also E+07), there is little chance that any of these cross the threshold between SRs and FRs at Re. We therefore advocate the use of one effective radius Re as the main scale to probe FRs and SRs, considering that doing so focuses the classification on a central but fixed and significant fraction (50%) of its luminosity.
By defining our classification criteria to such central regions, we may be weighting more towards dissipative processes, and consequently avoiding regions dominated by the dry assembly of galaxies (Khochfar & Burkert 2003) which is thought to mostly affect the outer parts Hopkins et al. 2009b; Hoffman et al. 2010; Bois et al. 2010; Oser et al. 2010) . We may also consequently miss very large KDCs (Coccato et al. 2009 ) or e.g., any outer signature of interaction. This should obviously be kept in mind when interpreting the results: depending on the formation and assembly history, we expect galaxies to have significantly different radial distribution of their stellar angular momentum.
The use of an aperture radius of 1 Re is motivated by the following facts: it has discriminating power, as shown in the previous Section, and we expect differences to be apparent in simulations (see Sect. 5.3); such a scale is accessible to integral-field spectroscopy as well as modern numerical simulations; it is large enough that it should not significantly suffer from variations in the observational conditions (e.g., seeing); it traces a significant fraction of the stellar mass, namely about 50% for systems with shallow spatial variations of their stellar populations. We note here that we obtain consistent results with a smaller aperture, Re/2, besides the change of class for a few flattened SRs from the 2σ kinematic group. We acknowledge, however, that this consistency may not hold for arbitrarily large apertures, even though the criterion itself is a function of the aperture size.
Our refined criterion is motivated to respect the relation between dynamical structure and apparent shape, which should increase its robustness to e.g., changing rotation at different radii. We also note that the criterion itself is empirically determined, and changes depending on the scale used. One should avoid using the distribution measured at e.g., Re, to classify galaxies based on data from grossly different spatial scales. It is also critical for any comparison of simulations with observed galaxies to measure these parameters consistently, using the same spatial extent.
Robustness of the new classification scheme
The new proxy for Slow and Fast Rotators (SR and FR, respectively) differs from the previous constant threshold criterion in two Fig. 7 . The filled ellipses and open symbols are galaxies with a morphological type T < −3.5 (E's, ellipticals) and T −3.5 (S0, lenticulars), respectively. Note the many E's which are Fast Rotators (above the green line). main ways. Firstly, at high ellipticities it reaches higher λR values (∼ 0.25 for ǫ = 0.8). Secondly, the new relation goes to zero for very low ellipticities (apparently round galaxies). The three nonrotators (red circles in Fig. 6 ) which are close to the defined relation are all very probably nearly face-on rapidly rotating galaxies which would be significantly above the line if they were viewed edgeon. For a Fast Rotator to be consistent with no rotation requires very low inclination and therefore extremely round isophotes (see e.g. Jesseit et al. 2009 ). The new relation works significantly better at disentangling such cases from the truly low angular momentum galaxies. This partly comes from the fact that the dependency on the ellipticity (criterion ∝ √ ǫ) somewhat mimics the variation of λR and ǫ due to inclination effects. The new criterion defined should miminise contamination and mis-classification, but as for any empirically designed classification, we expect some ambiguous cases, or systems for which it is hard to conclude. There are, for example, two galaxies, namely NGC 5173 and NGC 3757, which coincidentally have the same λR e/2 and ǫ e/2 , and lie at the very limit between SRs and FRs (NGC 3757 is in fact a galaxy with a bar which perturbs the ellipticity measurement). Three non-regular rotators are significantly above the curve (to be compared with the total of 224 Fast Rotators), namely NGC 770, NGC 5485, NGC 7465: NGC 770 is a galaxy with a known counter-rotating disc (Geha et al. 2005) , NGC 5485 is one of the rare galaxies with prolate kinematics (as NGC 4621), and NGC 7465, which is the non-regular rotator with the highest λR e value, is an interacting system forming a pair with NGC 7464 (Li & Seaquist 1994) and shows a complex stellar velocity field with a misaligned central disc-like component.
The probability of a galaxy to be misclassified as a Slow (or Fast) Rotator is hard to assess. We can at least estimate the uncertainty on the number of Slow Rotators in our sample by using the uncertainty on the measurements themselves (λR and ǫ), the observed distribution of points, and the intrinsic uncertainty in defining the threshold for λ N R = λR/ √ ǫ. Using Re as the reference aperture, we estimate the potential contamination of SRs by FRs by running Monte Carlo simulations on our sample (assuming gaussian distribution for the uncertainty on ǫ and λR of 0.05) to be ±6 galaxies (2σ). We obtain a relative fraction of ∼ 14 ± 2% of SRs in the full ATLAS 3D sample of ETGs, which represents 4% of the full parent sample of 871 galaxies (Paper I). This is much lower than the 25% quoted in E+07, but as mentioned above, this is due to the flatness of the luminosity distribution of the original SAURON sample.
Slow, Fast Rotators, and Hubble types
We now examine the Hubble type classification in the light of our new scheme to separate Fast and Slow Rotators. In Fig. 8 , we show the distribution of galaxies in the λR-ǫ diagram using the two main classes of "Ellipticals" or E's (T < −3.5) and "Lenticulars" or S0's (T −3.5, as defined in Paturel et al. 2003) .
The ATLAS 3D sample of 260 ETGs includes 192 S0's and 68 E's. As expected, E's in the ATLAS 3D sample tend on average to be more massive and rounder than S0's. We therefore naturally retrieve the trend that E's tend to populate the left part of the diagram, and within the SR class, there is a clear correlation between the apparent ellipticity and being classified as an E or S0, the latter being all more flattened than ǫ = 0.2. Ellipticals also tend to be in the lower part of the diagram (low value of λR), while the highest λR values correspond to S0 galaxies. Most Slow Rotators which are not 2σ galaxies are classified as E's (23/32).
As expected, the vast majority of galaxies with ellipticities ǫe > 0.5 are S0s. However, 20% of all Fast Rotators (45/224) are E's, and 66% of all E's in the ATLAS 3D sample are Fast Rotators. Also the fact that all 2σ galaxies except one (NGC 4473) are classified as S0's demonstrate that global morphology alone is not sufficient to reveal the dynamical state of ETGs. The E/S0 classification alone is obviously not a robust way to assess the dynamical state of a galaxy. There is in fact no clear correlation between λR/ √ ǫ and the morphological type T , besides the trends mentioned here. From Fig. 8 , we expect a significant fraction of galaxies classified as E's to be inclined versions of systems which would be classified as S0s when edge-on, and just separating ETGs into Es and S0s is therefore misleading.
Properties of Slow and Fast Rotators
The detailed distribution of galaxies in groups a, b, c, d and e as defined in Paper II is shown in Fig. 9 using histograms of λ N R = λR/ √ ǫ values both for Re and Re/2. The group e galaxies, and consequently the Fast Rotators, peak at a value of around 0.75 within Re/2 and 0.85 for Re. Slow Rotators are defined as galaxies with λ N R < kF S , mostly associated with galaxies from groups a to d, which represent the lower tail of that distribution with some small overlap with the group e. We provide the SAURON stellar velocity and velocity dispersion maps of all 36 Slow Rotators in Fig. A1 and A2 of Appendix A. We refer the reader to Krajnović et al. (2011) for all other SAURON stellar velocity maps.
We re-emphasise in Figs. 10 and 11 the trend for Slow Rotators to be on the high mass end of our sample. Slow Rotators span the full range of dynamical masses present in the ATLAS 3D sample. However, most non-rotators and galaxies with KDCs have masses above 10 10.75 M⊙. If we exclude the three potential faceon Fast Rotators (see Sect. 3), all non-rotators have masses above 10 11.25 M⊙. These non-rotators and KDC galaxies clearly have a different mass distribution than 2σ galaxies which are all, except NGC 4473, below 10 10.75 M⊙. The normalised λ N R e value for Slow Rotators tend to decrease with increasing mass (Fig. 10) : the 11.25 M⊙ where we observe the most extreme instances of Slow Rotators (e.g., non-rotators). In Fig. 11 we show ǫe with respect to the dynamical mass M dyn where we have coloured each symbol following the Fast (blue) and Slow (red) Rotator classes. Fig. 11 also shows the fraction of Slow Rotators with respect to c 0000 RAS, MNRAS 000, 000-000
The ATLAS 3D project -III. A census of the stellar angular momentum in ETGs the total number of galaxies within certain mass bins: Slow Rotators represent between 5 and 15% of all galaxies between 10 10 and 10 11.25 M⊙. As already mentioned, above 10 11.25 M⊙ the fraction of Slow Rotators shoots up very significantly, reaching 45 and 77% in the last two mass bins below and above 10 11.5 M⊙, respectively. There is a tendency for Slow Rotators above 10 11 M⊙ to have rounder isophotes with ellipticities ǫe between 0 and 0.3 and mostly below 0.2, while most Slow Rotators below 10 11 M⊙ have ellipticities distributed between 0.2 and 0.4 (Fig. 11) . The weak trend for Slow rotators at higher mass to have lower λ N R e could thus be associated with the corresponding ellipticity decrease. Fast Rotators seem to be smoothly distributed over the full range of ellipticities between 10 9.75 M⊙, near the lower mass (luminosity) cut of our sample, and 10 11.25 M⊙ above which Slow Rotators clearly dominate in numbers. All these results are also valid when using a smaller aperture (Re/2).
Isophote shapes and central light profiles
Massive Slow Rotators have, as expected, slightly boxy isophotes, as shown in Figs. 12 where we present a4 , the luminosity weighted average of a4 within 1 Re, versus the dynamical mass. This is a known result, specifically emphasised by Kormendy & Bender (1996) who suggested the use of the a4 parameter, quantifying the degree of boxiness or disciness of the isophotes, to assess the dynamical status of early-type galaxies. All 9 galaxies within the ATLAS 3D sample with masses larger than 10 11.5 M⊙ have a4 values which are negative or very close to zero, but these include 2 fast rotators, namely NGC 3665 and NGC 4649. In fact 70% of the Slow Rotators more massive than 10 11 M⊙ are boxy, while in the same mass range only 30% of the Fast Rotators are. Below a mass of 10 11 M⊙, we observe the same overall fraction (∼ 25%) of boxy systems in both Slow and Fast Rotators. This means that the relative fraction of Fast Rotators which are boxy is nearly constant with mass, while there a drastic change of the boxiness/disciness in the population of Slow Rotators around a mass of 10 11 M⊙. We also note that most discy Slow Rotators exhibit a KDC, or are 2σ galaxies. Since all 2σ galaxies are discy and the identification of such systems depends on the viewing angle, we should expect that some of these discy Slow Rotators are bona fide 2σ: a confirmation of this hypothesis requires detailed modelling of the photometry and stellar kinematics.
In Fig. 13 , we now show how a4 varies with the normalised value λ N R with the symbols of the different kinemetry groups. Non regular rotators with no specific kinemetric feature (group b) are more often boxy. Galaxies with KDCs (group c) can be both discy or boxy. Larger positive disciness values are reached for higher λR values as already emphasised in E+07, and galaxies with a4 larger than 3% are all Fast Rotators. A little more than 20% of all Fast Rotators are boxy (48/224), but most of them (32) with rather low absolute values (average boxiness of less than 0.5%), and a few (e.g., NGC 3489, NGC 4233) because of the impact of dust on the isophote shapes. Among these boxy Fast Rotators, only 17% are clearly barred (8/48): considering the size of that sub-sample, this is not significantly different from the 28% of Fast Rotators which are clearly barred (with this fraction of barred galaxies to be considered as a lower limit). Apart from the mass trend mentioned above, there therefore seems to be no simple link between a4 of galaxies in the ATLAS 3D sample and the Slow and Fast Rotator classes. We also examine whether there is an existing link between the apparent stellar angular momentum measured via λR within 1 Re and the central light excess (or deficit) : these central departures from simple photometric profiles (Sersic laws) have been interpreted in various contexts but the main processes which have been called upon are dissipational processes (gas filling in the central region and forming stars) to explain the light excesses, and black hole scouring (ejection of stars by binary black holes). In (left panels) and M dyn (right panels). We recover the trend already mentioned in Côté et al. (2007) , Kormendy et al. (2009) and in Glass et al. (2011) , that central light excesses correlate with luminosity (or mass). There is a clear trend for Fast Rotators to have central light excesses, and Slow Rotators to exhibit light deficits. The central light excess is, however, not strongly correlated with the distance to the threshold defining Slow and Fast Rotators, as e.g., Fast Rotators span a wide range of λR/ √ ǫ values irrespective of the measured central light excess. There is a remarkable exception in Fig. 14 for 2σ galaxies which are Slow Rotators but have light excesses: there, morphology and photometry alone fail to reveal the nature of the underlying stellar system, although there may exist associated photometric signatures. NGC 4458 also stands out as a Slow Rotator, with a KDC (group c) and having a light excess which seems to correspond to a very central stellar disc (Morelli et al. 2004; Ferrarese et al. 2006) . The existing trend between λR and total luminosity or mass mentioned in the present paper may be enough to explain the observed trend, e.g., that Slow Rotators exhibit light deficits. However, the small number of objects in Fig. 14 is obviously a major concern in this context, and we should wait for access to larger datasets before we can draw firm conclusions.
DISCUSSION
The results presented in the previous Sections provide an updated view at ETGs in the nearby Universe, which we first briefly summarise now, before we further discuss the two families of Fast and Slow Rotators in turn, and mention how these families can relate to standard physical processes often invoked in the context of galaxy formation and assembly. The vast majority of ETGs in our sample are Fast Rotators: they dominate in numbers and represent nearly 70% of the stellar mass in ETGs. Fast Rotator are mostly discy galaxies spanning a wide range of apparent ellipticities, the most flattened systems having ellipticities consistent with the ones of spiral galaxies. Slow Rotators represent only 15% of all ETGs in the ATLAS 3D sample, and only dominate the high mass end of the ETG distribution. We witness three main types of Slow Rotators out of the 36 present in the ATLAS 3D sample:
• Non-rotating galaxies (4, excluding NGC 6703 which may be a face-on Fast Rotator), which are all more massive than 10 11.25 M⊙, and appear round, namely NGC 4374, NGC 4486, NGC 4436 and NGC 5846;
• Galaxies which cover a large range of masses (27), often with KDCs (18/27, including NGC 4476 in this set), and are never very flattened with ǫe smaller than 0.4. This includes 7 galaxies which have KDCs observed as counter-rotating structures;
• Lower-mass flattened 2σ galaxies (4), which are interpreted as including two large-scale stellar disc-like counter-rotating components.
The ATLAS
3D survey probes various galaxy environments, and obviously, the fraction of observed Fast and Slow Rotators would change with samples of galaxies biased towards e.g., higher galaxy densities (Paper VII).
Fast rotators
We can now use our knowledge of the photometric and kinematic structures of Fast Rotators to predict roughly how a given sample of galaxies with particular properties would be distributed if viewed at random inclinations on the sky. A simple prescription could be applied to the family of Fast Rotators, as the vast majority of these exhibits regular stellar velocity maps consistent with apparent disclike rotation with no significant misalignments between the photometric and kinematic axis (see Paper II for more details on this specific issue). If the galaxies illustrated in Fig. 3 , selected to be close to the β = 0.65 × ǫ relation for oblate systems, are indeed viewed near edge-on, then Fast Rotators span quite a broad range of intrinsic flattening within 1 Re. In Fig. 3 , the dashed lines emphasise the effect of inclination for galaxies along this relation (see also Appendix B).
We therefore performed Monte-Carlo simulations of a large sample of galaxies following a prescription similar to the one from C+07 (see also Appendix C). We take the distribution for the intrinsic ellipticities ǫintr of the simulated sample as a Gaussian centred at ǫ0 = 0.7 with a width σǫ = 0.2 for an aperture of 1 Re. We fixed the β anisotropy distribution also as a Gaussian with a mean of m β = 0.5 and a dispersion of σ β = 0.1 truncated at 0.8 × ǫintr (see C+07). The result of the simulation (50,000 galaxies) is shown in Fig. 15 , and it is qualitatively consistent with the distribution of Fast Rotators (see also a similar simulation, but for Re/2 in Appendix B, Fig. B5 ). This tells us that in this context a reasonable approximation for such galaxies is a set of oblate systems with el- lipticities peaking around 0.7, with most of the objects between 0.4 and 0.8. This confirms the visual impression provided in Fig. 3 illustrating the effect of the inclination (dashed lines). This Monte Carlo simulation also tells us that we should expect, from a sample of 224 Fast Rotators, an average of ∼ 4 ± 2 galaxies with λR below 0.1, which is consistent with our observed sample. Fig. 15 shows, as expected, that slow rotators are clearly inconsistent with the previously simulated dataset. This confirms that the central regions of Slow Rotators are not similar to oblate systems assuming some simple anisotropy-flattening relation as done in the previous Section. Even an ellipticity distribution different from what was assumed in this simulation would not help to cover the region where Slow Rotators are located in a λR-ǫ diagram. Note that galaxies in group d have morphologies consistent with oblate systems but have unusually strong tangential anisotropies associated with the presence of two counter-rotating stellar discs. Observed misalignments between the kinematic and photometric axis in Slow Rotators also argue for these to be a different family of galaxies (Paper II) including non-axisymmetric and/or mildly triaxial systems.
Slow rotators
As demonstrated Jesseit et al. (2009) and confirmed in Paper V via numerical simulations of mergers, triaxial remnants which are Slow Rotators when viewed edge-on tend to appear as Slow Rotators (stay below the limiting line) for any projection. In the previous Section, we have seen that there is only a low probability for a Fast Rotator to be viewed (due to inclination effects) as a Slow Rotator (something also emphasised by Jesseit et al. 2009 ), and here we suggest that most galaxies appearing as Slow Rotators would still be Slow Rotators if viewed edge-on. The only cases which are expected to potentially exhibit ambiguous classifications are prolate objects (Naab & Burkert 2003; Jesseit et al. 2005) . We have two clear cases in our ATLAS 3D sample: NGC 4261, and NGC 5485, the latter being classified as a Fast Rotator here. NGC 5485 is a peculiar galaxy with its photometric major-axis being the symmetry axis for the dust lane and stellar rotation. Fig. 15 . The blue and red filled coloured areas show the region where 1:1 and 2:1 merger remnants lie from the study of Bois et al. (2011) : the red area corresponds to the merger remnants with a retrograde main progenitor (w.r.t. the orbital angular momentum) while the blue area corresponds to a prograde main progenitor. The green lines show the limit between Slow and Fast Rotators and the magenta line is as in Fig. 7 .
Early-type galaxy formation and assembly processes
Various physical processes often invoked for the formation and assembly of galaxies can contribute to or influence the specific angular momentum of the central stellar component of early-type galaxies, and consequently the measured λR value, and we briefly review these here in the context of the classification of ETGs into Fast and Slow Rotators.
Dissipative processes followed by star formation should generally help preserving (or rebuiding) stellar rotation in galaxies (see e.g., an early discussion in the context of early-type galaxies in Bender et al. 1992) . Accretion of gas from external sources, either via the large-scale filaments (e.g. Sancisi et al. 2008; Dekel et al. 2009; Khochfar & Silk 2009) or extracted by tidal forces from a gas-rich galaxy passing by, thus contribute to an increase of λR if the gas is co-rotating with the main existing stellar component, assuming that this additional gas forms stars. This could also be a way for galaxies to rebuild a fast rotating disc-like component. Such a process should preferentially occur in gas-rich environments, e.g., at high redshifts (z larger than about 2) and/or in low-density regions, disfavouring for instance the inner regions of dense clusters at moderate to low redshifts. An extreme version of such a mechanism is the case of very high gas fractions in disc-like objects, expected to be relevant mostly at high redshift: in such a situation, strong instabilities lead the galaxy to become "clumpy", with massive gas clouds forming stars and evolving as a N -body system with low N (see e.g. Elmegreen et al. 2008 Elmegreen et al. , 2009 ). Evolving in relative isolation, such a system can end up as a disc galaxy (a Fast Rotator, e.g. Bournaud et al. 2008) where the contribution of its spheroidal component varies depending on the exact initial conditions (gas fraction, spatial distribution, angular momentum).
Subsequent evolution due to disc instabilities, spiral density waves and bars, will tend to heat the stellar component (Sellwood & Binney 2002; Debattista et al. 2006; Sales et al. 2009; Minchev & Famaey 2010) , and decrease λR accordingly, but the global stellar angular momentum of Fast Rotators should not change dramatically because of such secular evolution processes.
Such perturbations could, however, be a trigger for inner gas fuelling then leading to the formation of a central rapidly rotating stellar component (e.g. Wozniak et al. 2003) . Similarly, gas stripping from a galaxy, if done in a nearly adiabatic way, should not change λR too drastically, even though the system would morphologically and dynamically evolve on a relaxation timescale and this may affect the morphology and dynamics of its central region. This should also concern ram pressure stripping (Gunn & Gott 1972; Quilis, Moore, & Bower 2000; Rasmussen, Ponman, & Mulchaey 2006) , or AGN feedback if the major effect remains focused on the gas component.
For a disc-like (spiral) galaxy to become a Slow Rotator, numerical simulations have suggested that it needs to accrete at least half of its stellar mass via mergers (Bournaud et al. 2007; Jesseit et al. 2009; Bois et al. 2010; Bois et al. 2011) . As the orbital angular momentum for a (binary) merger event is often the main contributor (Khochfar & Burkert 2006) , major mergers can form Fast Rotators (Bois et al. (2011) , hereafter Paper VI; and see also Springel & Hernquist (2005) ) even from slowly rotating galaxy progenitors (Di Matteo et al. 2009 ), the outer structure being generally more significantly affected (Coccato et al. 2009 ). Numerical studies show anyway that, among binary mergers, only major 1:1 or 2:1 mergers can form Slow Rotators, as it requires enough baryonic angular momentum to be transfered outwards (see Paper VI for details). We illustrate this by indicating where the 1:1 and 2:1 major merger remnants (including gas and star formation) conducted in Paper VI lie in a λR-ǫ diagram in Fig. 16 , assuming that the progenitors were spiral galaxies which have λR values close to the maximum value observed for our sample of early-type galaxies. There is a clear separation between the merger remnants which are Slow and Fast Rotators: this corresponds to an initially different sign of the spin of the more early-type progenitor (Paper VI) with respect to the orbital angular momentum as illustrated by the red and blue areas (corresponding to retrograde and prograde spins, respectively) in Fig. 16 . Although such a distinction may be damped if we more broadly sample the input parameters for the progenitors (including their mass ratios) or include more realistic merger trees, the criterion defined here to separate Fast and Slow Rotators seems to properly distinguish two families of galaxies: the merger remnants in Paper VI which are Fast Rotators all have regular velocity fields with small photometric versus kinematic misalignments, while most of the remnants which are Slow Rotators have kpc-size KDCs (see also van den Bosch et al. 2008; Hoffman et al. 2010, Paper VI) , and are spread over a wide range of misalignment angle values.
In a similar context, "2σ" galaxies (10 in our sample, 4 of which are Slow Rotators) clearly stand out in an ǫ-Mass diagram within the Slow Rotator class (see Fig. 11 ), and such systems could be formed when two spiral galaxies with (roughly) opposed spins merge (Crocker et al. 2009 ). Another scenario relies on the accretion of external and counter-rotating gas in a spiral galaxy (Rubin et al. 1992) . Crocker et al. (2009) recently suggested that the sense of rotation of the remnant gas component could indicate which scenario is preferred: associated with the thicker component for the merger scenario, or with the thinner component for the accretion scenario. In the prototype galaxy NGC 4550, the gas rotates with the thicker stellar disc, favouring a merger event. However, other 2σ galaxies seem to show various configurations for the gas. We should also examine more cautiously a broader range of mergers forming such systems, as well as simulate the accretion of counter-rotating gas, before we can go further and constrain the main formation process involved here. In any case, such Slow Rotators very probably require an existing cold, spiral-like progenitor and/or a gas-rich event (merger or accretion). The fact that such Slow Rotators show positive light excess (Fig. 14) contrary to other Slow Rotators is thus naturally explained if they formed and assembled via dissipative processes (accretion or merger), with the excess light being the consequence of a secondary star formation even in the central regions (Mihos & Hernquist 1994; Hopkins et al. 2009c; Kormendy et al. 2009 ).
To summarise, ways to increase the central specific angular momentum of a galaxy are common, specially at high redshift, and often involve a gaseous dissipational process. Among early-type galaxies, Fast Rotators may therefore be expected to dominate in numbers at low redshifts, as long as the observed sample is not biased towards very dense environments (see Paper VII). The fastest early-type rotators should also be linked to their gas-richer counterpart, namely the spiral galaxies. Indeed, a galaxy like NGC4762 is an excellent illustration of a "dead" spiral with a very high specific (stellar) angular momentum. Other Fast Rotators are the result of a complex history which certainly includes a mix of the processes mentioned in the present Section, and other potentially important ones such as stellar mass loss (see e.g. Martig & Bournaud 2010) .
Slow Rotators are the extreme instances of such a mixture of processes, where one of the most violent and disturbing mechanism, namely major or repeated mergers, disrupted their kinematical identity and for which there was little opportunity to transform back into a Fast Rotator: this mostly happens either at the higher end of the mass function (e.g. Khochfar & Burkert 2006; Oser et al. 2010 ), or, specifically, for low-mass galaxies which are the result of the merging of two counter-rotating (gaseous and/or stellar) components. This picture is consistent with the fact that little or no molecular gas is found in Slow Rotators (Young et al. 2011, Paper IV) .
The detailed structure of nearby ETGs is a consequence of such a (non-exhaustive) list of processes: the exact distribution of ETGs in term of a specific observable, e.g., λ N R (Fig. 9) , can then be simply interpreted as the convolution of the impact of each mechanism on that quantity with its relative contribution (this being obviously a naive view considering that each process does not act independently). We should therefore naturally expect a broad and continuous range in the properties of nearby ETGs. Since the relation defined to separate Fast and Slow Rotators is an empirical criterion, i.e. based on observable quantities such as λR and ǫ, we should also expect a continuous range of properties among Fast Rotators linking them to the Slow Rotators, the final state of an individual galaxy depending on a given (complex) merging/accretion/evolution history. We indeed find galaxies near the dividing line with intermediate properties, and there are a few misclassified systems. Still, the defined criterion for Slow and Fast Rotators operates rather well when the goal is to distinguish galaxies with complex central dynamical structures (e.g., large-scale stellar KDCs), from oblate systems with or without bars. We therefore suggest here that Slow Rotators are the extreme instances of such a mixture of processes where one of the most violent and disturbing mechanism, namely major or repeated mergers, disrupted their kinematical identity and for which there was little opportunity to transform back into a Fast Rotator. This mostly happens either at the higher end of the mass function (e.g. Khochfar & Burkert 2006; Oser et al. 2010) , or, specifically, for low-mass galaxies which are the result of the merging of two counter-rotating (gaseous and/or stellar) components. This picture is in fact consistent with the finding that there seems to be little or no molecular gas in Slow Rotators (Young et al. 2011, Paper IV) . Most Slow Rotators have a mass above 10 10.5 , and they clearly dominate the ETG population above 10 11.25 . If the above-mentioned picture is correct, then the smoothness of the transition between a Fast Rotator dominated to a Slow Rotator dominated population of ETGs should directly depend on the availability of gas and the role of mergers. This is examined in detail in forthcoming papers, e.g., in Khochfar et al. (2011) where semi-analytic modelling techniques suggest that the amount of accreted material and the ability to cool gas and make stars play a prominent role in this context. More specific studies of mergers are presented in Paper VI (numerical simulations of binary mergers) and more specifically in a cosmological context in Naab et al. (2011) .
CONCLUSIONS
In this paper, we have used photometric and integral-field spectroscopic data to provide the first census of the apparent specific (stellar) angular momentum of a complete sample of 260 early-type galaxies via the λR parameter.
We have shown that the apparent kinematic structures can be used to define a refined and optimised criterion to disentangle the so-called Fast and Slow Rotators. This new definition takes into account the fact that at a similar λR value, a more flattened galaxy is expected to exhibit a much stronger anisotropy. We are using a simple proxy with Slow Rotators being galaxies which have a specific stellar angular momentum within Re as measured by λR less than 0.31 (resp. 0.265) times the square root of the ellipticity √ ǫ measured within an aperture of 1 Re (resp. Re/2). Using this relation, we find that 86±2% (224/260) of all earlytype galaxies in our ATLAS 3D sample are Fast Rotators. This result, associated with the fact that Fast Rotators in the ATLAS 3D sample have aligned photometric and kinematic axes within 5
• (Paper II), suggest that Fast Rotators are simple oblate systems (with or without bars) which span a range of intrinsic ellipticities between about 0.35 and 0.85. The remaining 14% (36/260) of the ATLAS 3D sample are Slow Rotators: these are distributed between the well-known massive (M> 10 11 M⊙) and rather round (ǫe < 0.4) galaxies (4 being very massive non-rotators), often exhibiting central Kinematically Decoupled Components, and a set of 4 (or 11% of all Slow Rotators) lower mass objects (M dyn < 10 10.5 M⊙) which exhibit two large-scale counter-rotating stellar disc systems (see Paper II for details).
We show that the suggested proxy, namely the a4 parameter is not efficient at distinguishing Fast Rotators from Slow Rotators. We also conclude that the separation of ETGs into E (elliptical) and S0 (lenticular) classes is misleading. We do observe a trend, as expected, in the sense that most massive Slow Rotators are classified as E's and most Fast Rotators are classified as S0's. However, 66% of all E's in our sample are Fast Rotators, and, apart from a maximum ellipticity of 0.6, these are indistinguishable in our study from the rest of the Fast Rotator population, a result already pointed out in E+07. We provide a quantitative and robust criterion to separate both families, via the λR parameter, while we expect only some small overlap around the defined threshold.
Early-type galaxies are the end results of a complex set of formation and assembly processes, which shaped their morphology and dynamics. From the fastest rotating ETGs, which look like dead and red spirals, down to the slowest Fast Rotators, we observe no obvious discontinuity in their integrated properties. There is, however, a clear increase in the fraction of Slow Rotators above a mass of ∼ 10 11.25 M⊙ (see Sect. 4.7), as well as above a certain local galaxy density (Paper VII). In this context, Slow Rotators represent the extreme instances of such red sequence galaxies for which significant merging has occurred (sometimes with gas-rich systems but then at high redshift), and being at the high end of the mass range of galaxies in the nearby Universe, did not have the opportunity to rebuild a cold stellar component from dissipative processes.
These results argue for a shift in the existing paradigm for early-type galaxies, which are generall separated in disc-like S0 galaxies and spheroidal-like E systems. We find that the vast majority of ETGs in the nearby Universe are Fast Rotators (with 66% of the E's in our sample being Fast Rotators), galaxies consistent with oblate systems with or without bars, while only a small fraction of them (less than 12%), the tail of that distribution encompassing the most massive objects, have central (mildly) triaxial structures reflecting the more standard picture of an ellipsoidal (or spherical) stellar system. Glass et al. (2011) . This work was supported by the Agence Nationale de la Recherche under contract ANR-08-BLAN-0274-01. 
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APPENDIX A: STELLAR VELOCITY AND DISPERSION MAPS OF SLOW ROTATORS IN THE ATLAS
3D SAMPLE
We provide here two figures (Figs. A1 and A1) illustrating the stellar velocity and dispersion maps for the 36 slow rotators of our ATLAS 3D sample. Galaxies are sorted by (increasing) mass from left to right, top to bottom. Fig. A1 emphasises the non-regularity of the velocity fields of Slow Rotators, as well as the presence of large-scale (kpc-size) KDCs. It also illustrates that the galaxies with zero apparent rotation (NGC 4374, NGC 4486 and NGC 5846) are among the most massive Slow Rotators. The dispersion maps provided in Fig. A2 illustrate e.g., how the stellar velocity dispersion peaks along the major-axis away from the centre for the Slow Rotators which were labelled "double σ" in Krajnović et al. (2011) : these systems (e.g., NGC 4550 and NGC 4528) are on the low-mass end of our sample.
APPENDIX B: DYNAMICAL MODELS, V /σ AND λR
In E+07 (see their Appendix B), it has been shown that a tight relation exists between λR and V /σ for simple two-integral Jeans models, namely:
The value of κ was estimated both from observations and models to be ∼ 1.1.
Here we wish to extend this work both for our complete ATLAS 3D sample and additional models. We have now derived a series of dynamical models for ellipsoidal or spheroidal systems with various intrinsic flattening (with ellipticities from 0 to 0.9), luminosity (or mass) profiles (Sersic profiles with n = 2 or 4), and anisotropy parameters (β from 0 to 0.6). The dynamical models have an axisymmetric mass distribution described by the MGE parametrization (Emsellem et al. 1994 ), which was derived by fitting a one-dimensional Sersic profile with the MGE routines of Cappellari (2002) . The models assume a spatiallyconstant, cylindrically-aligned and oblate (σ φ = σR) velocity ellipsoid (where σ φ and σR are the azimuthal and radial velocity dispersion, respectively) characterized by the anisotropy parameter β = 1 − (σz/σR)
2 . Under these assumptions the unique prediction for the two-dimensional V and σ field for the models was computed by solving the anisotropic Jeans equations with the routines of Cappellari (2008) . The two-dimensional kinematics of the models was projected at different inclinations and was integrated within elliptical apertures of effective radii Re or Re/2, in the same way as for the observed systems. We first confirm that κ = 1.1 for Eq. B1 provides a good fit for both the models and our complete ATLAS 3D sample (see Fig. B1 ), although the slope is slightly steeper for the observed galaxies than for the models, and the optimal value does in fact vary significantly depending on inclination and anisotropy. We present the predictions of these models for λR versus ǫ for anisotropy β values from 0 to 0.6 in Fig. B3 , and for apertures of 1 Re and Figure B3 . λ R versus the ellipticity ǫ for different values of the anisotropy parameter β and two Sersic profiles (n = 2 and n = 4). Re/2. in Fig. B4 . Assuming a relation of the form given in Eq. B1 hold between V /σ and λR, we can translate any relation such
where f λ R = λR/ 1 − λR 2 . We find that generally (V /σ) e ∼ 1.1 (V /σ) e/2 , and accordingly that f λ R (Re) ∼ 1.15 · f λ R (Re/2): the constant of proportionality slightly changes from 1.1 to 1.15 here mainly because κ in Eq. B1 is not exactly constant as we go to smaller apertures.
We then provide the best fit relations for λR and V /σ as functions of ellipticity ǫ for isotropic systems, as given by k1
The theoretical values for k1 and k2 are 0.831 and 0.896, using the entire dynamical system and assuming α = 0.15 (see Binney 2005) . This corresponds to values of k1 ∼ 0.90 and k2 ∼ 0.08 for λR. This means that λR is nearly proportional to √ ǫ for isotropic systems (with α = 0.15), leading to a reasonable approximation for low values of the ellipticity with λR ∼ 0.91 × √ ǫ, and a best fit approximation over a range [0 − 0.9] of ellipticities given by 0.93 √ ǫ.
As shown in C+07, the expected values using an effective aperture of Re/2 are slightly smaller but would be close to the theoretical values obtained with α ∼ 0.2. The best fit relation for edge-on values within 1 Re gives k1 = 0.743 and k2 = 0.900 for V /σ. There is a slight dependency of these parameters when the mass profile is changed (Sersic index n = 4 and n = 2), as expected.
The corresponding (edge-on) best fit relation for λR provides k1 = 0.786 and k2 = 0.355 for apertures of 1 Re, and k1 = 0.69 and k2 = 0.50 for Re/2. Restricting ourselves to the lower range of ellipticities (below 0.35), we have λR ∼ 0.8 × √ ǫ and λR ∼ 0.71 × √ ǫ for apertures of 1 Re and Re/2, respectively.
It is worth mentioning the effect on inclination for both V /σ and λR values. As shown by Binney (2005) , for an inclination i, we have (i = 90
• being edge-on):
with C(i) = sin i/ 1 − β cos 2 i where we assumed an axisymmetric system for which the intersection between the velocity ellipsoid and a plane perpendicular to the axis of symmetry is a circle everywhere. Assuming the relation B1 holds, this translates into:
We finally include in Fig. B5 a Monte Carlo simulation as in Fig. 15 (see Sect. 5.1) but here for a smaller aperture of Re/2 for comparison. We use a distribution for the intrinsic ellipticities ǫintr of the simulated sample with two Gaussians: one centred at ǫ0 = 0.7 with a width σǫ = 0.2 as for the simulation at 1 Re, and we add one component centred at ǫ0 = 0.6 representing 30% of the one at 0.7. This second Gaussian is required to account for the fact that for an aperture of Re/2 the intrinsic ellipticity distribution is offset to values sligthly smaller than for an aperture size of Re, the larger one better probing the outer more flattened component of (most) Fast Rotators. We again fix the anisotropy distribution also as a Gaussian with a mean of m β = 0.5 and a dispersion of σ β = 0.1, truncated at 0.8ǫintr. Note. -Columns (1): Galaxy Name from the principal designation from LEDA; (2): largest equivalent aperture radius reached by the SAURON maps in units of Re; (3) and (4): moment ellipticity measured within one effective radius Re and one half effective radius Re/2, these being replaced by the global ellipticity measured from the outer isophotes for galaxies with clear bars (see text) as indicated by a "C" in column (5) of this table ; (5) "Band" refers to the source of the radial ellipticity profiles, with G, R and S referring to the Green, Red and Sauron photometry, and "C" for galaxies which have strong bars significantly affecting the measurement of ǫe, and for which the outer ellipticity measurement ǫ glob (see Paper II) is used instead; (6) and (7) V /σ as measured within 1 Re and Re/2; (8) and (9): λR measured within 1 Re and Re/2; (10) and (11) Fast (F) or Slow (S) Rotator according the to the λR and ǫ values at Re and Re/2. The present table (B1) is also available from our project website http://purl.com/atlas3d.
